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The significance of the examination of
the white cells in the blood of 1QQ oases of
Pulmonary Tuberculosis.
by
Harry Evans. MB. ChB. Edin 1912.
°/t\ . D.
In making this investigation I obtained
permission from the Physicians of the Brompton
Hospital to use the clinical material which the
institution afforded: all the subjects were in¬
patients of the hospital: they all were suffering
from pulmonary tuberculosis and in each ease tuber¬
cle bacilli had been found in the sputum after ad¬
mission to the institution.
The blood was taken at 11 a.m. or 9 p.m. (if.
about 3 hours after the last Jaeal). In each case
a lenooyte count was. made (dilution 1 in 10): films
on cover glasses were obtained which-were atained
by Jenner's method; a differential count was made
and also the actual number of lymphoytes and poly¬
morphs pr. :em_ - estimated.
The results are recorded in the columns of-the
following tables:-
Column 1 The number of the case.
Column 11 the initials of the patient.
" 111 the sex of the patient.
" IV the age of the patient.
" V the duration of the disease in years.





" Vll the lencocyte count
cols 8 - xl the Differential count.
cols 12 -13 the actus,! count.
In the criticism of the actual number of the
(a/
different types of le^booytes present : whether an
increase or a diminution is present? the normal per- '
oentage of polymorphs is taken as from 60% to 75$.
and the normal percentage of lymphocytes as from
25$ to 40%.
This gives, taking the normal lettcocyte count
as 7000, an actual number of;-
Polymorphs 4200 - to 5250) pr cm
) ~~
Lymphocytes 1750-to 2800)
the above limits are considered physiological as
recommended in "The Blood" Gulland and Goodall.
pages 70 and 78.






The cases are arranged in 3 groups:-
Group 1 Cases with no systemic intoxication what¬
ever: these patients were afebrile; pulse not quick¬
ened; able to be up all day and to do work in the
hospital.
Group 11 Cases with marked systemic intoxication
i.e. an evening temperature of 99 - 100 with rapid¬
ity of pulse etc.
Group 111 Cases with grave systemic intoxication
these were mostly moribund.





i. . »i i















1 AS M S*3 (is-1 Ik
!■
0 0 74 4 XI 1 <*$08 36 b]3 2.
X 7& M •fv a- <L 7l<ro i"V f K7 34<yi_ 7' 33sy
3 fp 4<f v 7F 42.e o 6T 4 If-o 1 Z3 10 lb J O
f RX> p 11 2-
l
z ■ 7Xo 0 i"l 1# 4<+ 3/t0
S H1 F V ?u m floo «x X s-s- 1 3<+ov 't"V U.<4.s-sr
& F 37 fV jr 3le 0 Sff 6 3b i8s~(o l^v (l srv.
7 <HW f xt
'o
IV JT t <r« 0 ST 3 «-V 33o0 ' (5*9 xs*v 0
$ a.4. l*i M I TT £loo fcx J 37 »v 3t>3 q.
°i v>r. F XI V E lo. 0 0 0 4"x f 7 ixoo loo 470.0
fo MA f 14 V IE l|<fOO 7* 1 XV 1 3x IV ■*4 1! u—0
t(. VH F # TT 3S"ox> 4-3 1 4b 18lry 3S- fbl 0
IV MS F li¬ ^Tv !L cjooo tt> X 3 1 1 S-zj^o ^0 x??o
13 WY F lt V T Cf t* 0-0 s7 4- 3$ Zs-oP XXo /t^2.
H <*K. F- XI X T 4 i""OC5 *7 3 1.0 3yo s- l^i- V6 0 0
li¬ ftw M X1 1 jT fooO 7o s- XV 3S"o 0 l<fb llsro
lt £u M iTo b us: 3100 St 1 «F3 73b 3f •33^
n FJ M x«r V TT . 1-700 srr vr xi.-Vi~ XI IST
it He M ? CV<>- T If-Bc e> > 37 Xs.-3y st l(a77
1 Sc M iS I J (BI OO '1 <T 3s-
1 Boi- 2iZsr
1o MA F 4I>- 1 TT t~3c50 Cv 6' 33 B'Job Bii" lo7?
11 AL. P 6 TjT 6-0-00 7' ( V? 4vG0 4o 'b £ 0
2.x H<a *1 7
t
"Fv TTT 4^0-0 h f 3o X73S ^'7 17 /o
13. Jt.S W >4 T 3 S-3 1 '74 3o74
i¥ WP. M 3 T ti.crO 4 41 I 33 vff li'fv
GROUP 1 Co lit a.-
i .1 4v.
CyLc4rc











<) <^-2i J ^
17" « Si
»• 1-3 /<



















IV API m /8 4,I'V- IV ^SVB 5*
■y
43 ifotj (o ^9°t 42-fcf
>6 0>R F 2-0 1 -' Tt" in 3<<-o 0 4-9 4o GS '"3 6-0
ss M 1? 1 Ju cj( 0 0 V V 3f til. /SV- V^v-i-4-
v9 T8 M 3 iJL (^crs-o &*- 4 3. £760 3*4 0 'Cjo-o
Vtf wit M vs*
«C?
Hv It (f crm) i~4- V 44 V ( 60 fo \~J(^o
4-
*>0 E8 M 11 V t «f^cn> 6S t-f- 3x6xf (<{> I^LI-lf
?l Ma M 37 Vv tt. If. ( crt> 4% + 4o >v-^G /6if l6q-0
3> FC iy| uq- l H 730O 7' 1 £>"( ^3 72 i-ovf q-
33 FC •M 39 16n-y Si Vo-trt) 7* 3 Ztf. » to 4-^f .




V 4t> 1 ^11 "XVS'q.
3iT £fc F 34 1 TT ■v^j 0 0 6v* 4 3v JSCs 11G
36
37
EK F 3b~ * X 3 CTTTO 61 1 37 l8(™ 3o 11»0
FP F I T 670-0 ' 7s 1 uS1^ t 67 171+1-
3? Jf? M 4? V TT Si. 00 6q. 2- 53-xS loif 170^
*1 AS F lX>
I
H- IT 3S1 0-0 7' t v7 J V6o[ f.. 3? • 01-6
«K» DD M »3 1 ul &~Zj 0-0 fc7 1 3i_ *) IS M
(VI Ac M 33 3
:
ut £>*7 a 0 2- 3i- ■5747. uq- l$-y4-
4> M 34 0- *¥ 4 4-thj ■ 6^ X. 3o ?(TLS <^3- 13 B 0
43 Jm M 2-3 16Hv m to 1.0 O ri 3 q-G> 3o b 4Gtji-
4u ec-v M 3o
6
"f-v X SZjo-o 7f 1 •V4 1 4-346 li+ i£>
u-tr SH M 3l<- 4- > U.700 S-Z V 4-6 Z4«+tf Bat. V|6i_
46 HK W 1.9 ( TT 33 0 0 43 I 36 2-° 7^ 33
V Q» tV) 20 V J 4-7 tno a 34- 376Z lci3S
U» Ws M V x (Tjcro fel 3 36 4^ sy >01 Vfi -v
HQ. M lo > T Sy cro £>3 3 33 1 ( 7' l»pl.
Deductions from figures in Group 1.
© The average leucocyte count in the 49 oases was
3542 pr cm; only 6 cases were above 9,000 and one,
of these( had-had a recent haemoptysis.
^ The Differential Count shows a relatively small
percentage of polymorphs and a relatively high per¬
centage of lymphocytes. .
The average percentage of Polymorphs in the 49
cases is 60$.
The average percentage of lymphocytes in the 49
cases is 39$.
(3 The actual number of Lymphocytes & Polymorphs pr cm.
On examination it was found that the essential
change is a diminution in the absolute number of
polymorphs, while the lymphocytes remain at or slight
v< "
ly above the normal.
31 of the 49 oases showed a diminution in the "total
number of polymorphs per cm. (i e. leucopenia).
8 of the 49 cases showed an increase in the total
number of lymphocytes pr cm while the number of
polymorphs was about normal (i e. Belative
lymphocytosis).
3 of the 49,cases showed an increase in the total
number of polymorphs present: the number of
lymphocytes being about normal (i e. a neutrophil
leucocy tosis-. ) one of these Case No.l had had a
recent haemoptysis.
7 of the 49 cases showed normal total counts.
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Deductions from figures in Group 11-
CO The average count in the 32 cases was 6910 pr oi.
tn. 5 of the 32 cases it was above 8000.
(g The Differential Count showed a relatively small
percentage of lymphocytes with a normal percentage
of polymorphs.
The average percentage of polymorphs in the 32
cases is 73$
The average " " lymphocytes in the 32
cases is 23$
(3)The actual number of polymorphs and lymphocytes or on.
Here there seems to be a tendency to a diminution
in the absolute,number of lymphocytes present;
Only in 5fcof the 32fcases was there an actual increase
in the total number of lymphocytes and this was as¬
sociated with a proportionate increase in the poly¬
morphs;
Details are:-
9 of the 32 cases examined showed a diminution in .
lymphocytes and polymorphs.
2 of the 32 cases examined showed a diminution in
lymphocytes and an increase in polymorphs.
3 of the 32 cases examined showed a diminution in
lymphocytes.
5 of the 32 cases " " an increase in
lymphocytes and polymorphs.
3 of the 32 cases examined showed a le&copenia.






showed a neutrophil leucOcytosis
showed normal counts.
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(2 j The Differential Counts :-
Deductions from figures in Group 111.
G) The average leucocyte count in the 19 cases was
6279 pr cm.
Cases numbered 82,84 and 94, whose counts were
2000, 2400, and 3900 respectively, died within 48
hours of the blood examination.
These show a relatively high ; percentage of
polymorphs and a ^relatively low percentage of lym¬
phocytes.
The average percentage of polymorphs in the 19
cases is 80$.
The.average percentage of lymphocytes in the 19
cases is 17$.
(5j The actual number of lymphocytes and Polymorphs pr cm
Here .the outstanding feature is the diminution
in the absolute number of lymphocytes present pr cm.
Only in l,of the .19 cases ,was the lymphocyte coun
slightly increased (Case Ho 88) this was also associa¬
ted with a.marked neutrophil leucocytosis.
11.
The details are;-
9 of the 19 cases examined showed a diminution in
lymphocytes.
Deductions from Figures in Group 111 Gontd'
4 of the 19 cases examined showed a diminution in
lymphocytes and polymorphs..
3 of the 19 cases examined showed a diminution in
lymphocytes and an increase in polymorphs.
1 of the 19 cases examined showed a leucopenia.
2 of the 19 cases examined showed a neutrophil leue
cytosis.
Summary .
CO The total leucocyte count in cases of tuberculosis
without systemic intoxication is low. The average
count in 49 cases was 3542 pr cm .
11<) The total leucocyte count in the cases that showed
systemic intoxication was slightly higher. The
average count in the 51 such cases was 6675 pr cm .
(3) As the systemic intoxication becomes more marked
in pulmonary tuberculosis the percentage number of
polyaorp honuclear lencocytes in the blood seems to
increase ana the percentage number of lymphocytes
to diminish;-
Group 1 Polymorphs 60^ lymphocytes 39$
Group 11 Polymorphs 73$ lymphocytes 23$
Group 111 Polymorphs 80$ lymphocytes 17$
In group^ 1; ie. the afebrile cases,,the increase in
lymphocytes is only apparent;as the study of the
total number of each type of cell present pr cm...
shows that while the total number of lymphocytes is
little altered there is a definite diminution in the
polymorphs {lencopenia). 64$ of the cases in group 1
showed a lencopenia.
As the systemic intoxication becomes more marked
there is a tendency to a diminution in the total
number of lymphocytes pr em-:
In group 11 47$ of the cases examined showed thfe
diminution ana in group 111 (cases with grave sys¬
temic intoxication) 87$ of the cases showed this
diminution in a marked degree.
A careful note of complications such as pleurisy
Summary Contd. 14.-
with effusion, Tb. Epididymitis. Abdominal tubercu¬
losis.and laryngeal tuberculosis was made fbut no
change in the blood pioture was observed.
The Eosinophiles varied between normal limits:^ there
appears to be no relationship between the extent of
the local disease in the lung and the number of
leucocytes present: A large number of the cases ex¬
amined had Cavity formati on ,often extensive associa¬
ted with a low leucocyte count, cp.
(1) Cabots "Clinical examination of the blood" page
291 para HI" the absence of leucocytosis in any
case proves the absence of any cavity of considerable
size".
(2) Emerson's "Clinical Diagnosis" page 629 para 2.
"In any case of cavity formation there is almost
almost always a leucocytosis".
The leucopenia the early cases of tuberculosis
and the neutrophil leuicocy tosis in the jfxectxcr d cases
is in accordance with findings of Gulland <& Goodall
"The Blood" page 287 para 3. sub paras (a) and (c).
The diminution in th§ lymphocyte count in the
<3r?h"€ra7bed cases of tuberculosis coincides with state¬
ment by Osier and McCrae "System of Medicine" Vol IV.
Page 605 para. 2.
(joj There appears to be no relationship between the
duration of the disease and the blood picthre.
Cases of 2,4, and 6 years duration,in group l,all
showed the leucopeinaand normal lymphocyte count
already referred to: whereas cases of 1, 6 and 9
Summary Contd.
months duration^in group 111fshowed the neutrophil
leucocytosis and low lymphocyte count which was shown
also "by cases of 2,5 and 11 years duration in the same
group.
k\) The age of the patient does not seem to have
any influence on the blood picture which seems to
depend entirely on the amount of systemic intoxication
present.
